APPROVED  FOR  PUBLIC  "6L£. 
DISTRIBUTION  UNLIMITED 


NAVY  PERSONNEL  RESEARCH 
AND 

DEVELOPMENT  CENTER 
Ssn  Disqo.  California  92152 


VALIDITY  OF  AN  OCCUPATIONAL  SI  HI 


BATTERY  (STB)  FOR  EARLY  iyfcNTlHUAl  m  0 


POTENTIAL  UNOERWATE-i  DEffiOUrlON  i 

*y  g~  •  l  >■>  9  rt  *  iM*»i  rr; «  -w*  »  *  »  *  «=■  P"  r* 

OCH/Min/L/inU  iCKl?? 


NPRDC  TR  S4-2 


Oct  1983 


i 

''I 


VALIDITY  OF  AN  OCCUPATIONAL  STRENGTH  TEST  BATTERY  (STB)  FOR 
EARLY  IDENTIFICATION  OF  POTENTIAL  UNDERWATER  DEMOLITION 
TEAM  AND  SEA/ AIR/LAND  TEAM  TRAINEES 


■.J 

'  *j 

'.i 

’A 

'•'4 

■A 

.A 

'  4 

;  .1 
■  1 


David  W.  Robertson 
Thomas  Trent 


Reviewed  by 
Martin  Wiskoff 


/rrsfy  iv.. ; 

,  ; 

Released  by 

%  ,\r 

l  « 

3.  W.  Renard 

■'  O  i1 

Commanding  Officer 

*  '•> 

-  ^ 

-.1 


-> 

N 


'V 


..  i 

tsi 


t-4 


1 


Navy  Personnel  Research  and  Development  Center 
San  Diego,  California  92152 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  RAGE  (Whm  Data  Enl and) 


|  REPORT  DOCUMENTATION  PAGE 

READ  DttTRUCnOti* 

BEFORE  COMPLETING  FORM 

T27& 

I.  RECIPIENT'S  CATALOG  NUMBER 

_ H _ 

4.  TITLE  (and  Subtitle) 

VALIDITY  OF  AN  OCCUPATIONAL  STRENGTH  TEST 
BATTERY  (STB)  FOR  EARLY  IDENTIFICATION  OF 
POTENTIAL  UNDERWATER  DEMOLITION  TEAM 

AND  SEA/ AIR/LAND  TEAM  TRAINEES 

V  PtRPW  *  FBRIOO  covered 

Technical  Report 

4  Apr  78-15  Dec  82 

t.  PERFORMING  ORO.  REPORT  NUMBER 

12-83-9 

7.  AUTHORf*) 

David  W.  Robertson 

Thomas  Trent 

Hums 

»■  PERFORMING  ORGANIZATION  NAME  AND  AOORESS 

Navy  Personnel  Research  and  Development  Center 

San  Diego,  California  92152 

to.  PROGRAM  ELEMENT,  PROJECT.  TASK 
AREA  *  WORK  UNIT  NUMBERS 

N6298083-WRW5072 

II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Navy  Personnel  Research  and  Development  Center 

San  Diego,  California  92152 

It.  REPORT  DATE 

October  1983 

25 

M.  MONITORING  AGENCY  NAME  4  ADDNESIflf  dlllatanl  Item  Canto  Hint  OlHoa) 

II.  SECURITY  CLASS,  (at  ml  a  toman) 

UNCLASSIFIED 

U  DltTMiauTlOM  STATKMKNT  (o i  this 

Approved  for  public  release;  distribution  unlimited. 

IT.  DISTRIBUTION  STATEMENT  (ol  Hi.  abstract  amend  In  Block  20,  II  dllloronl  tom  Ham*) 

IS.  supplementary  notes 

If.  KEY  WORDS  fCenlfmiw  on  fvmrmm  tid*  H  nicmmry  and  Identity  by  klotk  numbt) 

Test  validation  Training  attrition 

Strength  testing  Special  warfare  recruitment 

Occupational  classification 

'GO.  ABSTRACT  (Continue  an  tavataa  aide  II  noc aaeary  md  Identity  by  block  mmbet) 

^  An  experimental  strength  test  battery  (STB)  including  11  tests  measuring  4 
strength  factors  (static,  dynamic,  power,  and  anthropometric)  was  administered  to 
underwater  demolition  team  (UDT)  and  sea/air/land  (SEAL)  trainees,  and  results  were 
validated  against  attrition.  Tests  that  were  predictive  were  anthropometric  (weight 
and  weight/height  squared),  dynamic  (sit-ups,  push-ups,  pull-ups),  and  power 
(ergometer).  ^  N 

"V'v  V 

DO  I  JAN  TS  1473  EDITION  OR  I  NOV  SI  IS  OBSOLETE  UNCLASSIFIED 


5/N  0102-  LF.  014-  4601 


security  cl ASwncATiofi  oR  this  rage  (Hum Sw Emwwo 


UNCLASSIFIED 


mcuwyv  cu'UtncAtiOM  or  tmii 


13  fWHw  Mi 


'Results  indicated  that  an  STB  for  occupational  classification  should  include 
dynamic  types  of  strength  tests  to  predict  performance  in  Navy  jobs  requiring  rapid, 
extensive  body  movement.  Also,  the  STB  could  be  used  to  identify  larger  numbers  of 
highly  qualified  potential  UDT/SEAL  trainees  and  thus  reduce  historically  high  levels 
of  training  attrition. 


s/N  0102-  LF*  014-  4601 


_ unclassified _ 

MCUKITV  CL  AMiriCATION  Or  THU  F AOtflTh*"  Dmt*  Kit t*nd) 


FOREWORD 


This  project  was  initiated  in  response  to  a  request  from  Commander,  Naval  Military 
Personnel  Command  (NMPC-5)  (Occupational  Systems  Department)  to  develop  occupa¬ 
tional  strength  standards  "to  allow  the  Navy  the  best  choice  of  personnel  assignment  in  a 
time  of  access  to  a  decreasing  manpower  pool."  The  objectives  of  the  project  are  to  (1) 
develop  a  strength  test  battery  (STB)  to  predict  how  well  personnel  will  perform 
muscularly-demanding  job  tasks,  (2)  identify  the  most  muscularly-demanding  tasks  of 
Navy  jobs  and  shipboard  duties,  and  (3)  determine  the  percentages  of  rnen  and  women 
capable  of  performing  those  tasks.  The  project  is  in  support  of  work  unit  N6298083- 
WRW5072  (Occupational  Physical  Requirements). 

A  previous  report  (NPRDC  Tech.  Rep.  82-42)  described  the  development  of  the  STB 
(objective  1).  It  is  important  that  the  tests  in  the  STB  be  versatile  enough  to  predict 
performance  in  a  variety  of  Navy  activities  with  substantial  muscular  demands.  The 
present  effort  was  conducted  to  evaluate  the  STB's  usefulness  in  predicting  trainee 
success  at  the  Basic  Underwater  Demolition/Sea/Air/Land  (SEAL)  School  (BUDS),  Naval 
Amphibious  Base,  Coronado,  California,  and  to  identify  potential  applicants  for  this 
training.  The  work  is  related  to  previous  research  (NPRDC  Spec.  Rep.  81-13)  conducted 
to  determine  how  student  selection,  student  motivation,  and  administrative  policies  affect 
BUDS  attrition.  Subsequent  efforts  will  evaluate  the  STB's  usefulness  in  predicting 
performance  on  other  Navy  job  tasks. 

The  assistance  of  the  following  persons  is  gratefully  acknowledged:  FTCM 

G.  L.  Hamm  and  RMC  R.  E.  Hayden  of  the  BUDS  staff,  for  scheduling  trainees  to  tixe  the 
STB,  and  LT  E.  3.  Marcinik  of  the  Navai  Health  Research  Center,  for  STB  administration. 
Also,  discussions  with  CAPT  3.  T.  Williams,  former  Commanding  Officer,  Naval  Amphibi¬ 
ous  Schools  (NAVPHIBSCOL),  Coronado;  CDR  3.  3.  Couture,  former  Executive  Officer, 
NAVPHIBSCOL  (and  former  Director,  BUDS  School);  and  CDR  T.  S.  Nelson,  former 
Director,  BUDS  School,  provided  valuable  insights  during  the  analysis  phase  of  this  report. 


3.  W.  RENARD 
Commanding  Officer 


3AMES  W.  TWEEDDALE 
Technical  Director 
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SUMMARY 


Problem 


The  Naval  Military  Personnel  Command  (NMPC-5)  has  identified  a  requirement  to 
develop  physical  standards,  where  needed,  for  Navy  job  specialties  and  shipboard  duties 
with  substantial  muscular  demands.  Some  of  these  work  activities  include  handling  heavy 
components  of  machinery  or  weapons  systems  with  relatively  little  body  movement. 
Others  involve  rapid  movement  in  extreme  environments  of  soft  sand  and  water. 

The  work  of  the  underwater  demolition  team  (UDT)  and  sea/air/land  (SEAL)  team 
involves  the  latter  kind  of  activities.  The  physical  demands  of  the  job  and  training  rank 
with  the  most  rigorous  of  military  activities.  Attrition  in  training  tends  to  be  very  high, 
especially  during  indoctrination  and  Phase  I  training,  and  sufficient  numbers  of  graduates 
are  not  always  available  to  staff  the  special  warfare  units  in  the  fleet. 

Objectives 


The  objectives  of  this  effort  were  to  determine  (1)  the  validity  and  versatility  of  a 
basic  strength  test  battery  (STB)  in  predicting  training  performance  at  the  Basic 
UDT/SEAL  (BUDS)  School,  and  (2)  whether  more  effective  selection  procedures  are 
needed  to  increase  the  number  of  BUDS  graduates. 

Approach 

Attrition  data  for  20  BUDS  classes  over  a  4-year  period  were  analyzed.  The  STB  was 
administered  to  two  of  these  classes  immediately  prior  to  the  beginning  of  Phase  1 
training.  The  following  measures  were  evaluated  to  determine  whether  they  could  be  used 
to  predict  attrition  during  Phase  I  trainings  weight,  height,  weight/height  squared, 
percent  fat,  sit-ups,  push-ups,  pull-ups,  bent-arm  hang,  hand-grip,  arm-pull,  arm-lift, 
ergometer,  4-mile  run,  and  obstacle  course. 

Predictor  scores  of  successful  and  rionsuccessful  BUDS  trainees  were  compared, 
correlational  and  multiple  regression  analysis  were  performed  to  determine  the  validities 
of  individual  and  composite  predictors  of  attrition,  and  composite  scores  of  successful 
BUDS  trainees  and  Navy  recruits  were  compared. 

Findings 


1.  During  a  4-year  period,  the  average  attrition  rate  was  61  percent  of  those 
starting  the  indoctrination  phase  of  training. 

2.  Attrition  decreased  briefly  when  some  intervention  strategies  for  instructor 
techniques  were  applied  but  then  returned  to  historical  levels. 

3.  The  individual  tests  found  to  be  related  to  attrition  were  (a)  anthropometric 
(weight  and  weight/height2),  (b)  dynamic  (sit-ups,  push-ups,  pull-ups),  and  (c)  power 
(ergometer).  The  composite  tests  found  to  be  related  to  attrition  were  (a)  two  multiple- 
regression  analyses,  which  yielded  cross  validities  of  .34  and  .49,  and  (b)  unit-weighted 
tests  in  a  field  composite,  which  yielded  a  validity  of  .48. 
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4.  BUDS  trainees  performed  at  considerably  higher  levels  on  the  STB  than  did  Navy 
recruits.  Nonetheless,  a  comparison  between  the  two  performance  distributions  revealed 
that  a  sizeable  number  of  Navy  recruits  are  physically  qualified  for  BUDS  recruitment. 

Conclusions 


1.  STB  dynamic  strength  measures  (sit-ups,  push-ups,  and  pull-ups)  and  relative 
body  weight  (weight-to-height2 3 4)  are  valid  predictors  of  success  in  BUDS  Phase  I  training. 
This  finding  is  consistent  with  other  investigations  that  have  reported  a  strong  relation¬ 
ship  between  BUDS  attrition  and  dynamic  physical  tests  such  as  calisthenics,  swimming, 
and  running. 

2.  Present  minimum  performance  requirements  on  physical  selection  tests,  par¬ 
ticularly  sit-ups,  push-ups,  and  pull-ups,  are  substantially  below  the  average  of  BUDS  fail 
groups,  and  are  therefore  inadequate  for  final  screening  of  applicants. 

3.  Applicant  screening  procedures  could  be  substantially  improved,  and  attrition 
rates  reduced,  by  decreasing  selection  ratios.  This  could  be  accomplished  by  increasing 
the  size  of  the  applicant  pool  and  applying  a  selection  cut-score  to  a  composite  of 
maximum  effort  performance  tests,  instead  of  the  present  procedure  of  requiring 
minimum  performance  on  a  series  of  individual  tests. 

4.  The  size  of  the  applicant  pool  might  be  increased,  thereby  providing  more 
favorable  selection  ratios,  by  identifying  potential  BUDS  trainees  from  recruit  popula¬ 
tions. 

Recom  mendat  ions 

It  is  recommended  that  OP- 13  (Special  Warfare): 

1.  Initiate  further  research  to  develop  and  validate  potentially  useful  tests 
identified  by  this  effort  and  other  research  (e.g.,  run  and  swim  tests). 

2.  Specify  selection  procedures  that  require  applicants  to  perform  to  their  maxi¬ 
mum  ability  on  each  test  rather  than  those  that  require  applicants  to  achieve  only  a 
minimum  score. 

3.  Select  applicants  with  the  highest  scores  on  a  composite. 

4.  Increase  the  size  of  the  BUDS  applicant  pool  by  early  identification  of  high- 
potential  applicants,  particularly  at  recruit  training  centers. 
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INTRODUCTION 


Problem 


The  Nava]  Military  Personnel  Command,  Occupational  Systems  Department  (NMPC- 
5),  has  identified  a  requirement  to  develop  physical  standards,  where  needed,  for  Navy  job 
specialties  and  shipboard  duties  with  substantial  muscular  demands.  Some  of  these  work 
activities  include  handling  heavy  components  of  machinery  or  weapons  systems  with 
relatively  little  body  movement.  Others  involve  rapid  body  movement  in  extreme 
environments  of  soft  sand  and  water. 

The  work  of  the  underwater  demolition  team  (UDT)  and  sea/air/land  (SEAL)  team 
involves  the  latter  kind  of  activities.  The  physical  demands  of  the  job  and  training  rank 
with  the  most  rigorous  of  military  activities.  Attrition  in  training  tends  to  be  very  high, 
and  sufficient  numbers  of  graduates  are  not  always  available  to  staff  the  special  warfare 
units  in  the  fleet  (Doherty,  Trent,  <5c  Bretton,  1981). 

Objectives 

The  objectives  of  this  effort  were  to  determine  (1)  the  validity  and  versatility  of  a 
basic  strength  test  battery  (STB)  (Robertson,  1982)  in  predicting  training  at  the  Basic 
UDT/SEAL  (BUDS)  School,  and  (2)  whether  more  effective  selection  procedures  are 
needed  to  increase  the  number  of  BUDS  graduates. 

Background 

Selection  Requirements 

To  be  admitted  to  BUDS  School,  applicants  must  be  between  the  ages  of  18  and  31 
years,  score  a  total  of  105  on  two  Armed  Services  Vocational  Aptitude  Battery  (ASVAB) 
subtests  (word  knowledge  and  arithmetic  reasoning--WK  +  AR),  and  pass  a  physical 
screening  test.1  In  the  physical  screening  test,  the  applicant  must  (1)  swim  300  yards 
within  7-1/2  minutes,  (2)  run  1  mile  within  7-1/2  minutes,  and  (3)  perform  certain 
calisthenics--30  push-ups,  30  sit-ups,  and  6  pull-ups --each  within  2  minutes. 

Under  current  selection  procedures,  the  physical  performance  tests  for  BUDS 
applicants  are  administered  at  various  special  warfare  activities  or  by  BUDS  staff 
members  who  travel  to  other  Navy  installations.  The  tests  are  performed  in  the  following 
sequence:  300-yard  swim,  30  push-ups,  30  sit-ups,  6  pull-ups,  and  a  1-mile  run  (in  boots). 
Rest  periods  range  from  2  to  10  minutes  between  tests. 

BUDS  School  Training 

BUDS  School  training  includes  a  2-week  indoctrination  period  (Indoc)  followed  by 
three  training  phases.  Phase  I  (6  weeks),  in  which  most  attrition  occurs  (64  percent  of  all 
post-Indoc  attrition  (Doherty  et  al.,  1981),  requires  extremely  rigorous  physical  condi¬ 
tioning  under  highly  stressful  conditions,  especially  during  the  fourth  week-~called 


1  Chief  of  Naval  Operations  OPNAV  NOTICE  Ser  1 32C 10/375336;  Subj :  Enlisted  entry 
to  the  Navy  Diving,  Special  Warfare  (UDT/SEAL),  and  Explosive  Ordnance  Disposal  (EOD) 
Programs;  procedures  concerning,  21  May  1981. 


1 


"Hell week."  Phase  II  (7  weeks)  and  Phase  III  (10  weeks)  emphasize  the  technical  and 
combat  requirements  of  UDT/SEAL  Teams;  attrition  during  these  final  17  weeks  includes 
considerable  academic  as  well  as  ohysical  failure. 

Previous  Research 

Several  investigations  have  explored  a  number  of  physiological  and  psychological 
measures  to  determine  how  they  relate  to  BUDS  training  performance.  Hertzka  and 
Anderson  (1956),  who  analyzed  four  BUDS  classes  with  a  combined  attrition  rate  of  43 
percent,  found  high  correlations  between  graduation  and  swimming  and  physical  fitness 
tests:  Backstroke,  .45;  breaststroke,  .52;  sidestroke,  .50;  underwater  swim,  .44;  1-mile 
run,  .44;  push-ups,  .26;  and  sit-ups,  .30.  Multiple  regression  analysis  with  several  of  these 
measures  yielded  a  multiple  R  of  .64,  although  no  cross-validation  was  performed. 
Correlations  were  low  for  the  Navy  Basic  Test  Battery  (BTB)  of  technical  aptitude  and  for 
a  battery  of  personality  characteristics.  Biersner,  Gunderson,  Ryman,  and  Rahe  (1972) 
reported  correlations  between  success  in  a  pre-UDT  training  program  and  sit-ups  (.24), 
pull-ups  (.31),  and  squat-jumps  (.28). 

Doherty  et  al.  (1981)  evaluated  psychological,  technical,  and  attitudinal  measures  for 
four  entering  BUDS  classes  with  an  attrition  rate  of  44  percent.  The  measures  that 
correlated  highest  with  a  c.  iierion  of  BUDS  graduation  included:  the  300-yard  swim,  .31; 
the  1-mile  rur,  .28;  an  ASVAB  composite  (WK  +  AR),  .29;  the  mathematics  inventory  (a 
basic  mathematics  test  administered  during  Phase  I),  .44;  and  a  battery  of 

personality/attitude  tests,  .52.  A  multiple  regression  analysis  (using  the  300-yard  swim, 
prior  scuba  qualification,  the  mathematics  inventory,  the  1-mile  run,  and  the  WK  +  AR 
composite)  yielded  a  multiple  R  of  .48  and  a  cross-validity  of  .35.  Personality  measures 
were  not  included  in  this  analysis  because  of  vulnerability  to  faking.  A  curvilinear 
relationship  of  age  with  graduation  was  observed,  with  lower  rates  of  success  for  trainees 
younger  than  19  or  older  than  29.  This  finding  was  similar  to  one  reported  by  Hertzka  and 
Anderson  (1956). 

Doherty  et  al.  (1981)  also  monitored  training  practices  and  attrition  during  the 
extreme  rigors  of  Hellweek  for  12  BUDS  classes.  Changes  in  instructor  techniques  were 
recommended  and  applied  as  intervention  strategies.  Hellweek  attrition  dropped  sub¬ 
stantially  for  five  of  six  post-intervention  training  classes. 

Strength  Test  Battery  (STB) 

The  STB  (Robertson,  1982)  evaluated  in  this  research  contained  11  tests  measuring  4 
strength  factors: 

1.  Static  strength--Handgrip,  arm-pull,  and  arm-lift,  all  measured  by  dynamo¬ 
meters. 


2.  Dynamic  strength— Sit-ups,  push-ups,  pull-ups,  and  bent-arm  hang. 

3.  Power— A  measure  of  upper-torso  strength  using  a  hand-cranked  ergometer  to 
simulate  job  tasks  that  involve  a  turning  or  pumping  activity. 

4.  Anthropometric— Measures  of  height,  weight,  and  skinfold  at  the  abdominal  site. 
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Additional  scores  derived  from  the  anthropometric  measures  included  lean  body  weight, 
fat  body  weight,  and  percent  body  fat.2  Robertson  (1982)  described  STB  administration 
and  scoring  procedures,  distribution  statistics  and  intercorrelations  lor  Navy  recruit 
populations  of  men  and  women,  and  several  strength  and  body  weight  tests  that  predicted 
simulated  job  tasks  of  cranking  or  pumping  activities,  using  the  ergometer  as  the 
criterion.  The  best  predictor  for  men  was  lean  body  weight  (r  =  .45);  and  for  women,  arm- 
pull  =  .36). 


METHOD 


Predictor  Variables 


Strength  Test  Battery  (STB) 

The  STB  was  administered  by  the  procedures  described  by  Robertson  (1982),  except 
for  three  modifications.  Because  BUDS  trainees  are  much  more  capable  than  are  male 
recruits  in  performing  the  sit-up  and  ergometer  tests,  the  maximum  allowable  perform¬ 
ance  times  for  these  two  measures  were  increased:  (1)  from  30  to  120  seconds  for  sit-ups, 
and  (2)  from  30  to  60  seconds  for  the  ergometer  test.  Also,  BUDS  trainees  wore  field 
clothing  (including  boots)  while  performing  pull-ups,  which  increased  body  weight  by  6 
pounds  for  each  trainee. 

In  addition  to  recording  scores  for  height,  weight,  body  fat,  and  the  eight  strength 
tests,  height  and  weight  were  used  to  calculate  weight-to-height  squared.3  A  field 
composite  was  developed  using  tests  that  had  been  shown  to  be  predictive  of  BUDS 
attrition  and  did  not  require  measurement  apparatus  to  be  transported  to  field  locations. 
The  field  composite  score  was  calculated  by  the  following  formula:  sit-up  +  32  (weight- 
to-height2  x  100)  +  .4  push-up  +  pull-up.  The  weights  were  approximated  after  individual 
variables  in  other  studies  had  been  examined.  Greater  weights  were  applied  to  variables 
demonstrating  higher  validities,  and  then  were  adjusted  for  the  relative  size  (to  sit-up)  of 
each  variable’s  standard  deviation  in  the  present  data  set. 

To  summarize,  the  following  13  scores  were  produced:  weight,  height,  weight-to- 
height2,  percent  body  fat,  sit-ups,  push-ups,  pull-ups,  bent-arm  hang,  handgrip,  arm-pull, 
arm-lift,  ergometer,  and  field  composite. 

BUDS  First  Week  Training  Performance 

Additional  data  were  extracted  from  school  records.  Trainee  performance  times 
were  recorded  for  one  4-mile  run  and  one  obstacle  course  run  during  the  first  week  of 
Phase  I  training  (the  research  staff  was  not  present  to  observe  testing  conditions).  Scores 
for  these  two  tests  were  also  analyzed  for  their  validity  in  predicting  completion  of  Phase 
I  training. 


2 Percent  body  fat  was  estimated  from  the  skinfold  measures  and  weight,  using  the 
Wilmore  and  Behnke  (1969)  formula. 

3Weight-to-height2  was  evaluated  because  it  is  a  better  measure  of  relative  body 
weight  than  is  weight-to-height  (Keys,  1980). 
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During  the  second  week  of  Indoc,  the  STB  was  administered  to  a  total  of  69  BUDS 
trainees  who  were  members  of  two  successive  classes  (101  and  102).  To  evaluate  the 
STB's  validity,  formal  testing  was  suspended  with  class  103  when  program  interventions 
recommended  by  Doherty  et  al.  (1981)  were  implemented.  Because  the  STB's  usefulness  in 
predicting  success  in  physical  training  activities  was  of  primary  interest,  administrative 
and  medical  attritees  were  excluded  from  the  sample.  Of  the  resulting  trainees,  27  (39%) 
completed  Phase  I  training,  and  42  (61%)  attrited. 

Criterion 

The  criterion  variable  analyzed  was  the  successful  completion  of  BUDS  Phase  I 
training,  the  period  of  extremely  strenuous  physical  and  mental  conditioning  in  which 
much  of  the  school's  attrition  occurs.  A  dichotomous  criterion  was  used,  with  trainees 
who  completed  Phase  1  (pass  group)  coded  2  and  attriters  (fail  group)  coded  1. 

The  data  used  in  the  analysis  were  extracted  from  school  records  for  20  successive 
training  classes:  from  Class  94  entering  May  1977,  through  Class  113  entering  February 
1981. 

Analyses 

Overall  graduation  (Phase  I-III)  and  attrition  for  trainees  in  Classes  94  through  113 
were  tracked  over  a  4-year  period.  The  numbers  of  trainees  reporting  to  Indoc,  starting 
Phase  I,  and  graduating  from  Phase  111  were  tallied,  and  attrition  percentages  (1)  during 
Indoc,  (2)  from  Indoc  through  Phase  III,  and  (3)  from  Phase  I  through  Phase  III  were 
calculated.  Data  for  trainees  from  seven  classes  (Classes  94-100)  conducted  before  STB 
was  administered  (to  Classes  101  and  102)  were  analyzed  to  establish  an  attrition  baseline. 
In  addition,  five  classes  (109-113)  were  tracked  after  Doherty  et  al.'s  (1981)  post- 
intervention  period  had  been  completed. 

The  mean  scores  of  the  pass  and  fail  groups  were  compared  for  the  STB  tests,  field 
composite,  4-mile  run,  and  obstacle  course.  Significant  differences  were  determined, 
using  the  two-tailed  t-test. 

The  validities  of  predictor  variables  were  calculated  by  the  point-biserial  correlation 
formula  and  tested  for  statistical  significance.  Given  the  pass:fail  ratio  of  39:61,  the 
maximum  point-biserial  r  was  .79  (Guilford  &  Fruchter,  1973). 

Two-thirds  of  the  sample  (N  =  46)  was  randomly  assigned  to  a  multiple  regression 
analysis  group;  and  the  other  third  (N  -  22),  to  a  cross-validation  group.  Because  of  the 
relatively  small  sample  sizes,  a  second  random  two-thirds/one-third  sort  was  performed 
and  a  second  multiple  regression  and  cross-validation  analysis  were  conducted  to  test  the 
stability  of  the  results.  In  each  analysis  (Sorts  1  and  2),  the  cross-validity  was  evaluated 
from  b  weights  of  the  first  four  STB  variables  to  enter  the  stepwise  regression  program. 

An  empirical  demonstration  of  the  effects  of  screening,  using  rank-ordered  field 
composite  scores,  was  performed  for  three  selection  ratios- -100,  70,  and  50  percent 
selection  from  the  applicant  pool.  The  size  of  the  applicant  pool  was  varied  to  maintain  a 
constant  number  of  selectees  (N  =  69)  by  weighting  the  Ns  of  the  70  percent  selection 
situation  by  1.43  and  the  50  percent  situation  by  a  weight  of  2.  Thus,  in  the  70  percent 
situation,  69  applicants  were  selected  from  a  simulated  pool  of  99;  and  in  the  50  percent 
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situation,  69  applicants  were  selected  from  a  pool  of  138.  For  each  situation,  the  numbers 
and  percentages  of  correct  and  incorrect  selectees  and  Phase  I  graduates  were  tallied. 

A  theoretical  expectancy  chart  was  constructed,  applying  the  Lawshe,  Boldo,  Brune, 
and  Auclair  (1958)  tabular  data,  to  display  the  probabilities  of  passing  BUDS  for  five 
intervals  of  field  composite  scores  (from  the  top  through  the  bottom  quintiles).  The 
percentage  completing  Phase  I  (39%)  was  used  for  base  rate  data,  and  the  result  of  the 
validation  of  the  field  composite  (^  =  .48)  was  used  for  the  value  of  the  validity 
coefficient  in  computing  the  results. 

For  the  purpose  of  early  identification  of  potential  BUDS  applicants  in  a  recruit 
population,  the  field  composite  was  also  calculated  from  a  sample  of  male  recruits  (RTC). 
Mean  scores  on  all  STB  tests  were  compared  between  the  RTC  and  BUDS  samples.  In 
addition,  the  approximate  percentages  and  annual  numbers  of  recruits  with  field  com¬ 
posite  scores  within  the  range  of  performance  of  the  BUDS  pass  group  were  determined. 


RESULTS 


Historical  Attrition  Analysis 

Table  1  presents  the  numbers  and  percentages  of  BUDS  trainees,  graduates,  and 
attrites  for  20  successive  classes  (94-113)  over  a  4-year  period  (May  1977-February  1981). 
Although  a  total  of  1532  applicants  reported  to  Indoc,  only  1173  started  Phase  I  training, 
representing  a  pretraining  loss  of  23  percent.  (A  detailed  analysis  of  BUDS  pretraining 
attrition  was  reported  by  Doherty  et  al.  (1981).  A  total  of  599  trainees  graduated  from 
Phase  III,  which  represents  an  overall  attrition  rate  of  61  percent  of  the  1532  Indoc 
trainees  and  49  percent  of  the  1173  trainees  who  started  Phase  I  training. 

The  Phase  I  through  Phase  III  attrition  rates  of  the  two  classes  that  had  been 
administered  the  STB  (101  and  102)  were  67  and  54  percent  respectively.  These  rates  are 
similar  to  those  of  the  preceding  seven  classes  (94-100),  which  had  a  combined  Phase  I-III 
attrition  of  59  percent. 

Table  1  also  reflects  the  substantial  drop  in  attrition  experienced  by  the  post¬ 
intervention  classes  (103-108)  tDoherty  et  al.,  1981).  These  classes  experienced  a 
combined  Phase  I-III  attrition  of  only  36  percent.  However,  Table  1  also  shows  a 
significant  rise  in  attrition  after  the  post-intervention  period.  In  fact,  for  Classes  109- 
113,  the  combined  Phase  I-III  attrition  is  49  percent,  which  is  identical  to  the  4-year 
historical  average. 

Predictor  Scores  of  Pass  and  Fail  Groups 

Table  2  presents  the  average  scores  and  standard  deviations  of  the  pass  and  fail 
groups  for  all  predictor  variables.  As  shown,  the  pass  group  scored  significantly  higher 
than  did  the  fail  group  on  4  of  the  12  STB  measures- -sit-ups,  push-ups,  pull-ups,  and 
ergometer--and  higher  but  not  significantly  higher,  on  all  other  STB  tests  except  height 
and  arm-lift.  The  pass  group  also  scored  significantly  higher  than  did  the  fail  group  on  the 
field  composite  but  not  on  the  4-mile  run  and  the  obstacle  course. 


5 


Table  1 


Class  Size  and  Attrition  Percentages  for  20  BUDS  Classes 


_ Number  of  Trainees _  _ Percent  Attrition _ 

From  Reporting  From  Start  of 
Class3  Reported  Started  to  Indoc.  Through  Phase  I  Through 

ID  No.  lndocD  Phase  I  Graduated  Indoc  Phase  III  Phase  III 


94 

8? 

54 

21 

38 

76 

61 

95 

105 

66 

38 

37 

64 

42 

96 

79 

48 

23 

39 

71 

52 

97 

94 

67 

12 

29 

87 

82 

98 

103 

70 

37 

32 

64 

47 

99 

97 

78 

35 

20 

64 

55 

100 

86 

69 

18 

20 

79 

74 

101 

75 

54 

18 

28 

76 

67 

102 

40 

24 

li 

40 

72 

54 

103 

70 

55 

39 

21 

44 

29 

104 

90 

82 

56 

9 

38 

32 

105 

88 

85 

60 

3 

32 

29 

106 

95 

84 

54 

12 

43 

36 

107 

77 

69 

43 

10 

44 

38 

108 

87 

82 

40 

6 

54 

51 

109 

83 

54 

30 

35 

64 

44 

110 

66 

41 

19 

38 

71 

54 

111 

41 

34 

21 

17 

49 

38 

112 

25 

22 

11 

12 

56 

50 

113 

44 

35 

13 

20 

70 

63 

Total 

1532 

1173 

599 

23 

61 

49 

aRange  of  starting  dates:  May  1977  (Class  94)  through  February  1981  (Class  113). 
^  Indoc  is  a  2-week  indoctrination  period  immediately  preceding  Phase  I. 


6 


Table  2 


Means,  Standard  Deviations,  and  Validity  Coefficients 


Total  (N=69) 

Pass  (N=27) 

Fail  (N=42) 

Test 

X 

SD 

xa 

SD 

X 

SD 

Validity  , 
Coefficient” 

STB 

Weight  (lbs.) 

160.6 

18.14 

165.5 

17.94 

157.5 

17.77 

.22* 

Height  (in.) 

69.4 

2.27 

69.2 

2.61 

69.6 

2.04 

-.06 

Wt/Ht2  (xlOO) 

3.3 

.29 

3.4 

.27 

3.3 

.28 

.33** 

Percent  fat 

11.2 

1.82 

11.6 

1.91 

10.9 

1.74 

.13 

Sit -ups  (no.) 

56.6 

9.48 

61.3** 

8.55 

53.6 

8.87 

.40** 

Push-ups  (no.) 

52.2 

13.68 

56.8* 

12.02 

49.3 

14.00 

.27* 

Pull-ups  (no.) 

12.5 

3.72 

13.7* 

3.11 

11.7 

3.91 

.26* 

Bent-arm  hang 
(sec.) 

39,9 

11.85 

42.0 

10.70 

38.6 

12.47 

.14 

Hand-grip  (km) 

52.2 

8.32 

52.5 

7.48 

52.0 

8.91 

.03 

Arm-pull  (lbs.) 

153.9 

28.93 

157.1 

27.39 

151.9 

30.02 

.09 

Arm-lift  (lbs.) 

119.8 

24.66 

117.4 

22.23 

121.3 

26.26 

-.08 

Ergometer  (revs.) 

119.5 

14.41 

124.1* 

13.94 

116.5 

14.07 

.26* 

Field  Composite0 

196.4 

19.64 

208.0** 

14.96 

188.8 

18.71 

BUDS  First  Week 

4-mile  run  (min.) 

30.6 

2.22 

30.5 

1.52 

30.8 

2.71 

-.07 

Obstacle  course 
(min.) 

11.9 

2. 15 

11.5 

1.95 

12.2 

2.28 

-.17 

a 

Significance  level  for  differences  between  pass  and  fail  groups  is  displayed  on  the  higher 
value. 

L. 

Point-biserial  r.  Criterion  (Phase  I  attrition)  coded:  fail  =  1  (61%);  pass  =  2  (39%). 
Maximum  point-biserial  r  .  .  =  .79  for  61%:39%,  failrpass  group  (Guilford  &  Fruchter, 
1973).  pbl 

cComposite  =  sit-up  +  (32  x  (weight/height2)  x  100  )  +  (.4  x  push-up)  +  pull-up. 

*p  i  >05. 

**p<_  .01. 

***p£.001. 
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Test  Validity 

Individual  Tests 

Table  2  also  presents  the  validity  coefficients  between  attrition  and  predictor 
variables.  Except  for  the  4-mile  run  and  the  obstacle  course,  a  positive  correlation 
indicates  that  higher  scores  are  associated  with  completing  Phase  I  training.  Thus,  6  of 
the  12  STB  measures  were  found  to  be  significant  predictors  of  Phase  1  attrition:  weight, 
weight-to-height2,  sit-ups,  push-ups,  pull-ups,  and  ergometer.4  The  static  measures  of 
upper-torso  strength  (hand-grip,  arm-pull,  and  arm-lift)  showed  little  relationship  with  the 
criterion.  Percent  fat  and  bent-arm  hang  were  positively  but  not  significantly  related  to 
attrition,  and  height  was  slightly  negative.  Although  the  correlations  for  the  4-mile  run 
and  the  obstacle  course  were  in  the  expected  direction,  these  measures  were  not 
significantly  related  to  attrition. 

Composite  Tests 

Table  2  shows  that  the  field  composite  was  found  to  be  highly  predictive  of  Phase  I 
attrition.  Table  3,  which  presents  the  results  of  the  two  multiple  regression  and  cross- 
validation  analyses  of  STB  variables,  shows  that,  in  both  cases,  the  cross-validation  r's 
were  statistically  significant. 

Table  3 

Results  of  Multiple  Regression  Analyses  and  Cross-validation 


Variable  Regression  Analysis  Cross-validation 

(in  order  entered)  R  b  Weight  r  p  _< 


First  Two  Thirds/One  Third  (46/22)  Sort 


Sit-ups 

Arm-pull 

Weight/Height2 

Pull-ups 

Constant 

.40 

.43 

.47 

.51 

.017 

-.005 

.580 

.028 

-1.113 

Composite  (of  above  four) 

.49 

.010 

Second  Two  Thirds/One  Third  (46/22)  Sort 

Sit -ups 

.42 

.007 

Weight/Height2 

.52 

.985 

Pull-ups 

.59 

.042 

Hand-grip 

.61 

-.011 

Constant 

-2.200 

Composite  (of  above  four)  .34  .058 


4  The  maximum  possible  r  equals  .79  (see  page  4). 
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DISCUSSION 


Dynamic  vs.  Static  Strength  Tests 

The  results  of  this  research  suggest  that  dynamic  strength  tests  (sit-ups,  push-ups, 
and  pull-ups)  are  better  predictors  of  BUDS  Phase  I  training  performance  than  are  static 
strength  tests  (hand-grip,  arm-pull,  and  arm-lift).  Further,  the  kinds  of  training  and 
operational  tasks  performed  by  UDT/SEAL  team  personnel  provide  considerable  face 
validity  for  including  dynamic  strength  measures  in  a  selection  test  battery.  This  view  is 
supported  by  previous  research  results  (Hertzka  <Sc  Anderson,  1956;  Biersner  et  al.,  1972; 
Doherty  et  al.,  1981).  However,  it  contrasts  with  that  of  other  on-going  validation 
investigations  of  the  STB,  in  which  static  strength  measures  have  been  found  to  be  better 
predictors  of  tasks  involving  lifting,  pulling,  or  pushing  heavy  objects  when  little  rapid  or 
prolonged  movement  of  the  body  is  involved  (Robertson  &  Trent,  1983).  These  contrasting 
findings  suggest  that  it  is  necessary  to  include  both  dynamic  and  static  measures  in  the 
STB  to  maximize  its  usefulness  in  predicting  performance  in  a  wide  variety  of  Navy  job 
tasks. 

The  utility  of  the  dynamic  strength  tests  (especially  sit-ups)  was  further  demon¬ 
strated  when  comparing  the  similar  validities  of  the  STB  composite  (produced  by  multiple 
regression  analysis)  and  the  field  composite.  As  a  practical  selection  device,  the  field 
composite  is  more  advantageous  because  it  is  simpler  to  compute  and  does  not  require 
testing  instrumentation  (e.g.,  dynamometers,  ergometers,  or  skinfold  calipers). 

Alternative  Approaches  to  Reduce  Attrition 

As  evidenced  by  historically  high  attrition  rates,  Indoc  and  Phase  I  training 
(especially  ''Hellweek")  both  tend  to  operate  as  additional  screening  methods.  However, 
when  applicants  fail  during  such  training,  sizeable  costs  result  in  terms  of  lost  work  time, 
travel,  and  training.  Improved  field  screening  procedures  that  would  identify  those  who 
are  unlikely  to  complete  BUDS  School  before  they  commence  training  may  be  sub¬ 
stantially  more  cost  effective  than  using  the  high  BUDS  attrition  rate  as  a  screening 
device. 

The  findings  in  the  present  report  are  consistent  with  those  of  other  investigations 
regarding  the  predictability  of  dynamic  tests  such  as  calisthenics,  running,  and  swimming 
activities.  Efforts  to  reduce  BUDS  attrition  require  better  selection  tests,  using 

predictors  presently  and  previously  identified. 

Because  the  BUDS  School  requirements  for  individual  performance  tests  are  sub¬ 
stantially  lower  than  the  average  scores  of  the  fail  group  (see  Table  2),  such  scores  would 
be  ineffective  as  screening  devices  (but  they  could  be  used  for  preliminary  screening).  To 
reduce  attrition  by  better  use  of  known  predictors,  the  selection  ratio  must  be  decreased 
by  increasing  the  number  of  applicants  and  selecting  only  those  scoring  highest  on  a 
composite  battery.  This  would  require  a  change  in  test  administration  procedures;  that  is, 
applicants  would  perform  to  their  maximum  on  each  test  in  the  composite,  rather  than 
just  satisfying  minimum  standards. 

Table  4  shows  the  effects  of  selecting  only  those  applicants  scoring  highest  on  a 

composite  battery  for  three  alternative  selection  ratio  situations.  The  100  percent 

situation  describes  the  present  empirical  sample:  all  69  applicants  were  selected,  27 

(39%)  passed  and  42  (61%)  failed.  However,  if  only  the  top  70  or  50  percent  of  the 
applicants  had  been  selected,  the  number  passing  from  a  controlled  input  class  size  of  69 
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would  have  increased  to  34  (49%)  or  45  (65%)  respectively.  In  terms  of  savings  in  training 
costs,  decreasing  the  selection  ratio  (from  100  to  70  or  50)  would  mean  that  the 
percentage  of  selected  candidates  who  failed  would  decrease  from  61  percent  to  51  or  35 
percent.  These  increases  in  correctly  selected  trainees  and  decreases  in  incorrectly 
selected  trainees  would,  of  course,  require  larger  numbers  in  the  applicant  pool. 

Table  4 

Effects  of  Using  STB  Field  Composite  for  Screening 


STB  Screening  Phase  l  Results  Selectees 

Selection  Applicant  Non-  Fail  Pass 

Ratio  Poola  Select  select 


(%) 

(N) 

(N) 

(N) 

(N) 

(%) 

(N) 

(%) 

100 

69 

69 

0 

42 

61 

27 

39 

70 

99 

69 

30 

35 

51 

34 

49 

50 

138 

69 

69 

24 

35 

45 

65 

aAnalysis  based  on  preselected  BUDS  trainees;  thus,  "Applicant  Pool"  is  defined  as  BUDS 
applicants  who  satisfy  existing  selection  standards.  The  two  larger  applicant  pools  were 
simulated  by  weighting  the  70  percent  Ns  by  1.43  and  the  50  percent  Ns  by  2  to 
standardize  the  number  of  selected  trainees. 


In  Figure  1,  which  presents  the  probability  of  individuals  with  various  field  composite 
scores  completing  Phase  I,  the  base  rate  of  39  percent  passing  and  the  field  composite 
validity  of  .48  were  applied  to  the  Lawshe  et  al.  (1958)  tabular  data.  An  applicant  with  a 
score  in  the  top  quintile  would  have  a  69  percent  chance  of  completing  Phase  I  training, 
compared  to  50,  28,  or  14  percent  for  applicants  in  the  second,  fourth,  or  bottom 
quintiles. 

Increasing  BUDS  Applicant  Pool 

The  size  of  the  BUDS  applicant  pool  could  be  increased  by  identifying  those  persons 
in  recruit  training  who  have  the  exceptional  physical  capabilities  that  are  required  for 
BUDS  training.  Once  identified,  those  persons  could  be  counseled  and  encouraged  to 
apply.  Table  5,  which  compares  the  STB  scores  of  BUDS  trainees  and  recruits,  shows  that 
BUDS  trainees  have  about  the  same  body  weight  but  proportionally  less  body  fat.  Also,  as 
expected,  BUDS  trainees  performed  substantially  better  on  most  strength  measures, 
especially  the  dynamic  tests. 
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CHANCES  OF  PASSING  BUDS  PHASE 


Individual  expectancy  chart  derived  from  field  composite  scores,  applying 
Lawshe  et  al.  (1958)  tables. 


Table  5 


STB  Scores  Obtained  by  BUDS  Trainees  and  Male  Recruits 


STB 

Test 

Mean  Score 

BUDS 
Trainees 
(N  =  69) 

Male 

Recruits3 
(N  =  493) 

Weight 

164.6 

157.3 

Height 

69.4 

68.9 

Weight/Height2 

3.3 

3.3 

Percent  fat 

11.4 

12.5 

Sit-ups*3 

55.7 

20.2 

Push-ups 

50.5 

25.5 

Pull -up sc 

10.8 

6.1 

Bent-arm  hang 

44.6 

35.0 

Hand-grip 

50.4 

46.6 

Arm-pull 

160. 1 

157.0 

Arm-lift 

118.4 

98.9 

Ergometer*3 

106.1 

68.4 

aRecruit  posttest  data  (Robertson,  1982). 

^Scores  for  the  two  groups  differ,  since  tests  were  administered  under  different 
conditions.  For  sit-ups,  BUDS  trainees  were  allowed  120  seconds;  and  recruits,  30 
seconds.  For  the  ergometer,  BUDS  were  allowed  60  seconds;  and  recruits,  30  seconds. 

£ 

BUDS  trainees  performed  pull-ups  wearing  field  clothing  and  boots,  which  increased  their 
body  weight  by  6  pounds. 


Table  6  shows  the  percentages  of  BUDS  Phase  I  graduates  and  recruits  who  would 
score  at  or  above  various  field  composite  cut-scores.  For  example,  92.6  percent  of  the 
BUDS  group  and  4.8  percent  (N  =  3,153)  of  the  men  recruited  annually  could  meet  the  cut- 
score  of  182.  These  persons  could  be  encouraged  to  apply  for  BUDS  training. 
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Table  6 


BUDS  Phase  1  Graduates  and  Navy  Recruits  Scoring  at 
Selected  Field  Composite  Cut-scores 


Field3 

Composite 

Cut-scores 

Sample  of 
BUDS  Phase  1 
Graduates 
(N  =  27) 

% 

N 

% 

Sample  of 
Navy 
Recruits 
(Estimated) 

Nb 

204 

59.3 

16 

0.2 

131 

198 

74.1 

20 

1.3 

854 

188 

88.9 

24 

3.2 

2102 

182 

92.6 

25 

4.8 

3153 

178 

96.3 

26 

9.6 

6306 

172 

100.0 

27 

15.6 

10247 

167 

100.0 

27 

22.2 

14582 

aBUDS  field  composite  =  sit-up  +  32  ((weight/height2)  x  100)  +  .4  (push-up)  +  pull-up. 
Because  test  administration  time  differed  (30  seconds  for  recruits  and  120  seconds  for 
BUDS  trainees),  an  estimate  of  equivalency  was  applied  by  increasing  the  recruit  sit-up 
score  2X  for  the  78th  to  99th  percentile  scores  and  1.5X  for  the  50th  to  77th  percentile 
scores.  For  recruits,  the  scores  were  calculated  from  recruit  posttest  data  (administered 

at  the  end  of  7  weeks  of  recruit  training).  Recruits:  N  =  485,  X  =  162.5,  S.D.  -  13.9, 
range  =  123-205. 

Based  on  estimated  annual  N  of  65,585  first-term  male  enlistments-- 1  October  1979 
through  30  September  1980. 


There  are  two  limitations  to  the  procedure  for  identifying  potential  BUDS  trainees 
shown  in  Table  6.  First,  because  the  sit-up  tests  were  administered  under  different 
maximum  time  conditions  (see  footnote  a  in  Table  6),  the  equivalency  estimate  for 
recruits  may  not  be  correct.  Second,  the  most  critical  screening  factor  in  the  field  may 
be  the  swim  test  (for  which  no  data  were  available  for  this  analysis).  Nonetheless,  this 
procedure  appears  to  have  merit,  if  all  physical  screening  tests  were  included  in  the  field 
composite  distribution. 
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To  benefit  from  applying  cut-offs  on  rank-ordered 

composite  scores,  an 

alternate 

testing  procedure  would  have  to  be  applied.  The  following  sequence  is  recommended: 

Duration 

Sequence 

Max.  Effort 

(Minutes) 

Test  1 

Push-ups 

1.5 

Rest 

— - 

10.0 

Test  2 

Sit-ups 

1.5 

Rest 

- — 

10.0 

Test  3 

Pull-ups 

1.5 

Rest 

- — 

10.0 

Test  4 

1-mile  run 

Rest 

— 

10.0 

Test  5 

300-vard  swim 

-- 

Although  the  minimum 

scores  presently  specified 

for  BUDS  training 

could  be 

retained,  applicants  achieving  minimum  requirements  would  be  further  screened  on  the 
field  composite  battery.  After  adequate  data  are  compiled  for  maximum  effort  scores  on 
the  swim  and  run  tests,  they  should  also  be  analyzed  for  appropriate  weighting  and  added 
to  the  field  composite  equation. 


CONCLUSIONS 

1.  STB  dynamic  strength  measures  (sit-ups,  push-ups,  and  pull-ups)  and  relative 
body  weight  (weight-to-height2)  are  valid  predictors  of  success  in  BUDS  Phase  1  training. 
This  finding  is  consistent  with  other  investigations  that  have  reported  a  strong  relation¬ 
ship  between  BUDS  attrition  and  dynamic  physical  tests  such  as  calisthenics,  swimming, 
and  running. 

2.  Present  minimum  performance  requirements  on  physical  selection  tests,  par¬ 
ticularly  sit-ups,  push-ups,  and  pull-ups,  are  substantially  below  the  average  of  BUDS  fail 
groups,  and  are  therefore  inadequate  for  final  screening  of  applicants. 

i 

3.  Applicant  screening  procedures  could  be  substantially  improved  and  attrition 
rates  reduced  by  decreasing  selection  ratios.  This  could  be  accomplished  by  increasing 
the  size  of  the  applicant  pooi  and  applying  a  selection  cut-score  to  a  composite  of 
maximum  effort  performance  tests,  instead  of  the  present  procedure  of  requiring 
minimum  performance  on  a  series  of  individual  tests. 

4.  The  size  of  the  applicant  pool  might  be  increased,  thereby  providing  more 
favorable  selection  ratios,  by  identifying  potential  BUDS  trainees  during  recruit  training. 


RECOMMENDATIONS 

It  is  recommended  that  OP-13  (Special  Warfare): 

1.  Initiate  further  research  to  develop  and  validate  potentially  useful  tests  identi¬ 
fied  by  this  effort  and  other  research  (e.g.,  run  and  swim  tests). 
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2.  Specify  selection  procedures  that  require  applicants  to  perform  to  their  maxi¬ 
mum  ability  on  each  test  rather  than  those  that  require  applicants  to  achieve  only  a 
minimum  score. 

3.  Select  applicants  with  the  highest  scores  on  a  composite. 

4.  Increase  the  size  of  the  BUDS  applicant  pool  by  early  identification  of  high- 
potential  applicants,  particularly  at  recruit  training  centers. 


15 


REFERENCES 


Biersner,  R.  3.,  Gunderson  E.  K.,  Ryrnan,  D.  H.,  4c  Rahe,  R.  H.  Correlations  of  physical 
fitness,  perceived  health  status,  and  dispensary  visits  with  performance  in  stressful 
training.  3ournal  of  Sports  Medicine,  1972,  9,  107-1  i 0. 

Doherty,  L.  M.,  Trent,  T.,  4c  Bretton,  G.  E.  Counterattrition  in  basic  underwater 
demolition/SEAL  program:  Selection  and  training  (NP'RDC  Spec.  Rep.  81-13).  San 
Diegos  Navy  Personnel  Research  and  Development  Center,  March  1981. 

Guilford,  3.  P.,  4c  Fruchter,  B.  Fundamental  statistics  in  psychology  and  education  (5th 
ed.).  New  York:  McGraw-Hill,  1973. 

Hertzka,  A.  S.,  4c  Anderson,  A.  V.  Selection  requirements  for  underwater  demolition  team 
training  (Tech.  Bulletin  56-4).  San  Diegos  Naval  Personnel  Research  Field  Activity, 
March  1956. 

Keys,  A.  B.  Overweight,  obesity,  coronary  heart  disease,  and  mortality.  Nutrition  Today, 
1980,  3uly/August  16-22. 

Lawshe,  C.  H.,  Bolda,  R.  A.,  Brune,  R.  L.,  4c  Auclair,  G.  Expectancy  charts:  11.  Their 
theoretical  development.  Personnel  Psychology,  1958,  JJ,  545-560. 

Robertson,  D.  W.  Development  of  an  occupational  strength  test  battery  (STB)  (NPRDC 
Tech.  Rep.  82-4271!  San  Diego:  Navy  Personnel  Research  and  Development  Center, 
April  1982.  (AD-A114  247) 

Robertson,  D.  W.,  4c  Trent,  T.  T.  Predicting  muscularly  demanding  job  performance  in 
Navy  occupations.  Paper  presented  at  the  1983  annual  convention  of  the  American 
Psychological  Association,  Anaheim,  CA,  August  26-30,  1983. 

Wilmore,  3.  H.,  4c  Behnke,  A.  R.  An  anthropometric  estimation  of  body  density  and  lean 
body  weight  in  young  men.  3ournal  of  Applied  Physiology,  1969,  27,  25-31. 


17 


DISTRIBUTION  LIST 

Deputy  Under  Secretary  of  Defense  for  Research  and  Engineering  (Research  and 
Advanced  Technology) 

Assistant  Secretary  of  the  Navy  (Manpower  and  Reserve  Affairs) 

Deputy  Assistant  Secretary  of  the  Navy  (Manpower)  (OASN(M3cRA)) 

Chief  of  Naval  Operations  (OP-01),  (OP- 11),  (OP-12)  (2),  (OP-13),  (OP-14),  (OP-15),  (OP- 
115)  (2),  (OP-140F2),  (OP-987H) 

Chief  of  Naval  Material  (NMAT  072?) 

Chief  of  Naval  Research  (Code  200),  (Code  270),  (Code  440)  (3),  (Code  442),  (Code  442PT) 
Chief  of  Information  (01-213) 

Chief  of  Naval  Education  and  Training  (02),  (N-2),  (N-5) 

Chief  of  Naval  Technical  Training  (016) 

Commandant  of  the  Marine  Corps  (MPI-20) 

Commander  Fleet  Training  Group,  Pearl  Harbor 

Commander  Naval  Military  Personnel  Command  (NMPC-013C),  (NMPC-5)  (4) 

Commander  Training  Command,  U.S.  Atlantic  Fleet 

Commander  Training  Command,  U.S.  Pacific  Fleet 

Commanding  Officer,  Naval  Amphibious  School,  Coronado,  San  Diego 

Commanding  Officer,  Navy  Health  Research  Center  (Code  8060)  (2),  (MED-3) 

Commanding  Officer,  Naval  Regional  Medical  Center,  Portsmouth  (ATTN:  Medical 
Library) 

Commanding  Officer,  Office  of  Naval  Research  Branch  Office,  Chicago  (Coordinator  for 
Psychological  Sciences) 

Commanding  Officer,  Recruit  Training  Command  (Academic  Training  Division)  San  Diego 
Commanding  Officer,  Recruit  Training  Command  (Academic  Training  Division)  Great 
Lakes, 

Commanding  Officer,  Recruit  Training  Command  (Academic  Training  Division)  Orlando 
Director,  Career  Information  and  Counseling  School  (Code  3W34) 

Director,  Naval  Civilian  Personnel  Command 

Commander,  U.S.  Army  Medical  Research  and  Development  Center,  Fort  Detrick 
Commander,  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences,  Alexandria 
(PERI-ASL) 

Commander,  U.S.  Army  Research  Institute  of  Environmental  Med  (SGRD-VE-PH) 

Director,  Systems  Research  Laboratory,  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences,  Alexandria  (PERI-SZ) 

Chief,  Army  Research  Institute  Field  Unit,  Fort  Harrison 

Commander,  Air  Force  Human  Resources  Laboratory,  Brooks  Air  Force  Base  (Scientific 
and  Technical  Information  Office) 

Commanded,  Air  Force  Human  Resources  Laboratory,  Williams  Air  Force  Base 
(AFHRL/OT) 

Commander,  Air  Force  Human  Resources  Laboratory,  Wright-Patterson  Air  Force  Base 
(AFHRL/LR) 

Director,  Science  and  Technology,  Library  of  Congress 
Defense  Technical  Information  Center  (DDA)  (12) 


19 


